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[«*^ 1 1 

TIB a ) <b d ) ©V^f^tietOff? tLfcDNA-C^) &SnaiFffi14Ptn3iJo 

a ) @b^ij#^- 1 1 tz m&m-w 2 <^ v>i* fnp \<zmM<7) t < j mw.n zjct ^zy^zv.* 

3- F1"£DNA 

b ) @E^!l#-^ 3 t tz m&m^ 4 <D\s>-fivfr KUBm^IE?!] ft & DNA 
ys*?M*^- FLfcDNA 

d ) 3t?z i±mm^ 4 <d v>fn^ tciBm-r & sb^ij t * h u > v ^ > > 

[fit « 2 ] 

TIB a ) frbd) O t'|B«^DNA^#A $ tifc^ * ^ - & Snai lMttSlfi^Jo 

a) mzm^-i ttzmm^2<D^-ftifri,z : mw(.<DT$ ;m.w&\frbft&?y^?M% 

3- F1"£DNA 

b) t £{A@B?!]#-5§-4 OV^ti^|Bmi-&@B^!]^<b&&DNA 

c ) SB?W§- 1 4 /ciiIB^iJ#-t 2 tf>v^-f tUMUBffcOT 5 y miB^Jt**5V>T 1 ^ L < J±« 

t©7 5/ m@B^!] ^tft, Ktk, n x& x x?/ * tz amn s fitz 75; mm zm-tz? 

>v^5f£n- FL/iDNA 

d) lE^!l#^-3 f ^{±SB^!J#^4 OV>-f tL^^|B«1-*IB^Jh^ h V yp^y yft^T: 
^-f X-T&DNA 

m^m 3 ] 

TIB a) ^ibd) <D^1riifrKmM<VWA! l z£. n- F£tL?c, ip-?lt£ tLfc ^ >^ K 
•C* •?> Snai l-ffi'ttflln^Jo 

a) SB^iJ#-tl t tzmm^ 2 OV^TtL^^|B^OT5 9 y^tw* 
3- F1"& DNA 

b) gE»^3 £ fc(i@B^J#^4^)V>-rtL^^|Bmi--SiB^J^^^'5>DNA 

c ) w$m^ i £ 5t{±iB^o#-^ 2 ov^-r tu*M~iB«?>7 5 y mw,n tz&^x 1 ^ l < tarn 
t©7^ mmn ^tt> # A3* x x?/ 1 tz amu ztitzr^y mmn ^^^v 

3- F LfcDNA 

d) SE^J#^-3 ^^SB^iJ#-^-4 (7)V^^tL^^|B«i-^@B^iJ fcXf'J V^iV h ^^^vn 
^fyj ^MX-T^DNA 

4 ] 

IB£iJ#-t 3 £ tz iilB^iJ*-^ 4 tc|B«-t & SB^iJ i)> h ft 2> DNA£*IlftIE^J tLtzTy^^yx 
Ftr^^Snail^WfU^Jo 

m^m 5 ] 

mzm^ 3ttz 4 ^lam-r & se^j ^ h ft & dnaco— ^ t ra- * tz nmui- & @b 

m*^1r& ~ ^SlRNAt? * £ Snai 1 M tt^f&U^iJ o 

6 ] 

TIB a ) ^fbc) OV^-ftL^^IBmco^ ^ VOrf- Ft /iii^^ ^ - ^^ij^^-ii-^. ^ 

a ) SB^iJ#^ 3 \Z.%Wu<OW$\\fr h ft ^DNACO T > f-fe > ^ ^- V ^ V ^ f - F 

b) @B^!l#-^3 tc|Bmi-^@B^J^ | b ; &^>DNAT>f--b^^^ V ^ F^A^ti 

c ) mb^ij#-^ 3 ^ib«i- & sb^ij 3&» ^> * & -as £ ra - £ tz ttswR-r & ss^j £ £ -*sirn 

A-e^^.^ 1 ; 3^ ^ v^-^ f 

f»«4 f ^(±li*Jl5 ^IBmt^SnaiimiWWJ^*«)^ti-^> #^Ote#ffl|g 
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TIB a) Ztziib) KtiM^m^ titzDM~Ob ^EMTf^iJo 
3- K1-&DNA 

b ) wzm^ 3t?z itmm^ 4 <d ^-r ti& ^ismoia^j dna 

c ) mm^ 1 z tz mmm^ 2 <o v^-r t-ta« w 7 5 y afeiB^j c^tiik 

a) @e^ij#-^3 z fzmm^io^-ffcfrfcmm-f&miitx v u ^yx^h^-e 
mncs. 9 ] 

TIB a ) d) <^V^tL^^|B^C0DNA^#A^ fitz^<9 9 -T'^^EMT^^Jo 
a ) @B^J#-^ 1 4 t±Sfi^iJ#-f - 2 co v>-***ij&» KflBfftO 757 W.WM 
3- K-T^DNA 

b ) @£^ij#^- 3 4 ^{±IB^iJ## 4 OV^tt^J-SB«i-aiE^!l^fb J&SDNA 

c ) @e^ij#-t i z ^{i@B»-^2 ov>-f tL^^iam^T^ ymsE^ij^^^T i£l< m 
i^co t 5 y m@a^j #t«, # x& x xf/ z tz i±# m ztitzT^y mmn zm-f&? 

KLfcDNA 

d) @B^iJ#^-3 Ztzmm^A(D^1rfLi}--KWM-f^WMh^ Y V hfc&fM? 
s^'i XV X-T&DNA 

[It 3^51 1 0 ] 

TIB a) frhd) <?>V*-f tL^KfBffcODNAK J: oT=r- K3*L;fc % ig.gt$ ttfc * W?^ jf 

a) ihw-s-i z fzitmm^ 2 (D^irtifr^mm^T ^ swmmfrh%z>?>s*?K* 

a- Ff^DNA 

b ) ib^j#-^ 3 t ii ie^ij#-^ 4 o v>i*tL*» &~ iBm-r * wzm DNA 

c ) mm^ i z tzmm^ 2 <D^frfrKmM<DT $ ymmmK&^x 1 < m% 

m<vr^J Wttm 5&*fiS^ # A£ ± ov i tz ii# Jn § *Lfc 7 5 y m@B?iJ * £ * 

>rC$rflt*a- FLXcDNA 

-f7'J ^ Xf-SDNA 
[1**31 l l ] 

SB^iJ#^-3 £/i«SB?iJ#-^4 H|BIR't-*BB2?!I*»fe4&DNA*||l»E^Jfc LtzT>^^y^ 
1 2 ] 

@B»^- 3 S fc SB^iJ*^- 4 ^IB«i" £ Sfi^iJ j&» & £ DNAco-f|5SB^!l |Wf- * tz li«t 
& SB^iJ *#tr naMWNAT* & EMT^i U^Jo 
[If ^IJ 1 3 ] 

S*#Sl 1 ifcttI*3fc:Sl 2 ^fB«L^EMT^tIJS!l^^^i:1-^, ?fr*JBEaS 

□ 

PRO 

[8S*3I 1 4 ] 

Snail®tt«HW5W«l»»5EO^ ? V - - > ^fet?* o t\ 

a) E-# F^V >Xn^-^-flJ«T^ V*°-^-^f5?-«fb^^^$tL^^y 

b) k*-^»^Ilti£t^II 

c) mfcztitzutf-f-mttmjLS;*, famwnw&feTK&tf&MM&titm.Lx 

[flt&£ 1 5 ] 

1 ^e>W«3 OV>r^*»K|B«WSnailStt««f#J* fc»±|»*3l8 1 
[»^ 1 6 ] 
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Iff &g 4 «b 5 CO v^-ftL^ Htfl«OSnai IffiWMIJ t tz \ Ifrb IS« 

[If** 1 7 ] 
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[0 0 0 1 ] 

EMT (±&ffl3l#fr) !W»£:&tt*LIVl©*flJBfcH"*So 
[0 0 0 2] 

±.%.mmmf (emt) a, k«&, • m^^^^sMft 

^^O— oTrak&o }l&W^.W17 (epithelial-mesenchymal transition ;EMT) tit, M 
[0 0 0 3] 

^ <DM£K ov^t, Snai 1 & tfSlugK £ £ M - mJ®MM&V>$Zik M» £ 
«o^i§§*iTV»4 0 SnailWSlugii, Mffl.-mfflMM&i&ltZ^* ^ y * ~? * y 
tf-^WC^ Snails r 5 U V/-?^5ff±, va^va^/^ (Droso 

phila) OMIM^M^*5^^M^^#J^ffidt;®^ LT$H^$tLfco fcSffifcfcoT 

fF^tmi-4) o Snail^r/Slugli, -7>V, 77'J*7^W (Xenopus) . •*? 

/57^ ^yiiSiffya^ya^A'x (Drosophila) OKMv^Tj^^? - 
mtTjs^. ^^P,<7)KHj3V>-CSnail^^(iSlugM^t>^^ Mf?£j&£; £ 

f,, M^lftt^MS^lftin vivoOEMTiie^i5V^T, snai 1*3 X t/slug^if ^lW£#J 
[0 0 0 4] 

— ?j\ STAT (single transducer and activator of transcription) J4> 1 

10) o fllxi4\ fflia<7)±im> 5Mfc> 4?$i:v»ofct»^)i*MLt^4„ S&KS 
TATO, fiill^Iil^, «lfl&?6f^ f iit^^^ifrl^^ a 7 a ^/^x (Dro 
sophila) ^fflJSttttlfi (Dictyostelium) fcfc*t*»te«e^iffll&SU&»~W# LTV>4 
(##^mil)o «Wb{4. Sfcfc, STAT3j&Hft/?7<f y ^OJTJi^iMI^v* 
T ^ _ jy^. ^ ^f- 43-e©f4<t £ 1 1 . STAT3i§t4{±JFJ§^«t& K i o -c^-e*> * 

^CDSTAT3M*tt, !R»*-^>fif-IH]|&0^^tttwOV>rttfflliae#tt-C* , J> £ 
R«HJ60JKfttwOV»-Ct±*3Wlliaa#tt-t?** (#E#f«cmi2) o 4 fc. v a * v a ( 
Drosophila) 0»J& (##Bt£I»;13K (Dictyostelium) <^t^t4(##it 

jfclRH) *s J: t * * ft j&ffiOttteS&S (##It»15) t?fe i « ^mWW} K & ^ X 
„ STAT{i»#«I^^^^}4^fc^tL^^> JWlSii»Ofei6HJ±jfi5>SI , C»±*^o finx-T 
^<Ot h*H*v^-C, STAT-7 r?'J-^ ^^STAT30'Hte^S144b^tl^$ 
tL*o :®||l±, ±tfiSTAT7r 5 >;*-#ifflJ|&<aj£g*£#KW#LTV>&£ 
fcfcflcLTV** (##It»16)o L*U !WJfi-Jlffll&»*^*j|ffliaOjM!SiattPov>T4 
STAT3«# *RUt"CV>4 nXt^tt % # X. <b *L & 0 ±f3ftl jl h , EMT £ is »t * STAT'> ^ 

6> , EMT ^ * »t * STAT^ffl (7) fr^mM <0 ^ffe lifc*oTV»4v>, 
[0 0 0 5] 

[##ffp;£fRl] Thiery, J. P. Epithelial-mesenchymal transitions in tumour p 
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rogression. Nat Rev Cancer 2, 442-54 (2002). 

[^Mtfr^dtfc 2 ] Batlle, E. et al. The transcription factor snail is a repres 
sor of E-cadherin gene expression in epithelial tumour cells. Nat Cell Biol 
2, 84-9 (2000). 

[##It^li^3] Cano, A. et al. The transcription factor snail controls epit 
helial-mesenchymal transitions by repressing E-cadherin expression. Nat Cell 
Biol 2, 76-83 (2000). 

[#N#It^:it£ 4 ] Ikenouchi, J., Matsuda, M. , Furuse, M. & Tsukita, S. Regulat 
ion of tight junctions during the epithel ium-mesenchyme transition: direct r 
epression of the gene expression of claudins/occludin by Snail. J Cell Sci 1 
16, 1959-67 (2003). 

[##!r3d!£5] Leptin, M. twist and snail as positive and negative regulato 
rs during Drosophila mesoderm development. Genes Dev 5, 1568-76 (1991). 

[WfeffXWtQ] Nieto, M. A., Sargent, M. G. , Wilkinson, D. G. & Cooke, J. C 
ontrol of cell behavior during vertebrate development by Slug, a zinc finger 

gene. Science 264, 835-9 (1994). 

[##lr»7] Carver, E. A., Jiang, R. , Lan, Y. , Oram, K. F. & Gridley, T. 

The mouse snail gene encodes a key regulator of the epithel ial -mesenchymal 
transition. Mol Cell Biol 21, 8184-8 (2001). 

[##frJCl!R8] Bromberg, J. & Darnell, J. E. , Jr. The role of STATs in tran 
scriptional control and their impact on cellular function. Oncogene 19, 2468 
-73 (2000). 

[#IM#lT-:«9] Darnell, J. E. , Jr. STATs and gene regulation. Science 277, 
1630-5 (1997). 

1 0] Hirano, T. , Ishihara, K. & Hibi, M. Roles of STAT3 in medi 
ating the cell growth, differentiation and survival signals relayed through 
the IL-6 family of cytokine receptors. Oncogene 19, 2548-56 (2000). 

W^ffXffltl 1] Yamashita, S. & Hirano, T. in Signal Transducers and Activ 
ators of Transcription (STATs): Activation and Biology (eds. Sehgal, P. B. , 
Hirano, T. & Levy, D. E. ) (Kluwer Academic Publishers, Dordrecht, The Nethe 
rlands, in press) . 

[##It;£liU 2] Yamashita, S. et al. Stat3 Controls Cell Movements during 
Zebrafish Gastrulation. Dev Cell 2, 363-75 (2002). 

[^NfltJClfU 3] Silver, D. L. & Montell, D. J. Paracrine signaling through 

the JAK/STAT pathway activates invasive behavior of ovarian epithelial cell 
s in Drosophila. Cell 107, 831-41 (2001). 

[##If:£]$U 4] Mohanty, S. et al. Evidence that the Dictyostelium Dd-STAT 
a protein is a repressor that regulates commitment to stalk cell differentia 
tion and is also required for efficient chemotaxis. Development 126, 3391-40 
5 (1999). 

WtfcWJcWtl 5] Sano, S. et al. Keratinocyte-specif ic ablation of Stat3 ex 
hibits impaired skin remodeling, but does not affect skin morphogenesis. Emb 
o J 18, 4657-68 (1999). 

l^m^XMl 6] Bowman, T. , Garcia, R. , Turkson, J. & Jove, R. STATs in on 
oogenesis. Oncogene 19, 2474-88 (2000). 

[##St»l 7] Manning, D. L. , Daly, R. J., Lord, P. G. , Kelly, K. F. & G 
reen, C. D. Effects of oestrogen on the expression of a 4.4 kb mRNA in the Z 
R-75-1 human breast cancer cell line. Mol Cell Endocrinol 59, 205-12 (1988). 

[itfFtfl 8] Manning, D. L. et al. Oestrogen-regulated genes in breast 
cancer: association of pLIVl with lymph node involvement. Eur J Cancer 30A, 
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675-8 (1994). 

[#M#W\£i£l 9] Taylor, K. M. & Nicholson, R. I. The LZT proteins; the LIV 
-1 subfamily of zinc transporters. Biochim Biophys Acta 1611, 16-30 (2003). 

[^#ft\£Sfc2 0] Taylor, K. M. , Morgan, H. E. , Johnson, A., Hadley, L. J. & 

Nicholson, R. I. Structure-function analysis of LIV-1, the breast cancer-as 
sociated protein that belongs to a new subfamily of zinc transporters. Bioch 
em J 375, 51-9 (2003) . 

[##It:£ii£2 1] Nasevicius, A. & Ekker, S. C. Effective targeted gene 'kno 
ckdown' in zebrafish. Nat enet 26, 216-20 (2000). 

[##frJO$i2 2] Kozlowski, D. J. & Weinberg, E. S. Photoactivatable (caged 
) fluorescein as a cell tracer for fate mapping in the zebrafish embryo. Met 
hods Mol Biol 135, 349-55 (2000). 

m&ffr$M2 3] Thisse, C. , Thisse, B. , Schilling, T. F. & Postlethwait, J 
H. Structure of the zebrafish snaill gene and its expression in wild-type, 

spadetail and no tail mutant embryos. Development 119, 1203-15 (1993). 

[##^12 4] Thisse, C. , Thisse, B. & Postlethwait, J. H. Expression of 

snail2, a second member of the zebrafish snail family, in cephalic mesendod 
erm and presumptive neural crest of wild-type and spadetail mutant embryos. 
Dev Biol 172, 86-99 (1995). 

[##ff^i^2 5] Solnica-Krezel, L. , Stemple, D. L. & Driever, W. Transpare 
nt things: cell fates and cell movements during early embryogenesis of zebra 
fish. Bioessays 17, 931-9 (1995). 

[^Nflr^CfK 2 6] Blanco, M. J. et al. Correlation of Snail expression with 
histological grade and lymph node status in breast carcinomas. Oncogene 21, 

3241-6 (2002). 

7] Fujita, N. et al. MTA3, a Mi-2/NuRD complex subunit, regul 
ates an invasive growth pathway in breast cancer. Cell 113, 207-19 (2003). 

mm$Xfflt2 8] Peinado, H. , Quintanilla, M. & Cano, A. Transforming growt 
h factor beta-1 induces snail transcription factor in epithelial cell lines: 

mechanisms for epithelial mesenchymal transitions. J Biol Chem 278, 21113-2 
3 (2003). 

mm mm t^nt^ mm] 

[ 0 0 0 6] 

£ t X~hh a 
[0 0 0 7] 

*§&m%b^ ±mmm*M®:ir'<<, *V7 7^r>a«fflV>t, EMTM^T 

mmitt^M-m k & . stat3« rnm^ t±Liv lt^^^i &m h #> 

[0 0 0 8] 

m<D^-fy ? 4 y */ z-m^is^xux i mtt<omL*mmmmmz*£, liv i mmm 
. 5^tLfcSTAT3Mo^^, mm&m±mm<vKmi±uvimttmmK£vm%-2ti2> 
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it, LIV1^\ STAT3£i XxmVlffi&teWklLK&m-t&W&ty 4 9 SSnai \<D V 

t, ^LTSnail^ EmiZ& if &LIVltfsffl KMt* £ £ t 
£tfL£o *-^>f-y-jffll&OtWr^lltttK:*»t*STAT30«BJfee# 
14^#J ^ j3V^-C, LIVl^^l^o+^^STATS^^fit/mfS^-e* & - ^ ^S^tL& 0 £ tz 

*Zs*=77 4 v v^OE-eoigli^-^^-f ^-tt^EMT^f^&v^T, STAT3, LIVliS 
«t i^Snai 1 <7) 3 o \Z 88*14*** & - t ^3lIE $ fitz 0 

[0 0 0 9] 

t^n^tLrv^c^(##it»i7, is), tsc^^ : LIVltfLZT (Z 
ip^#& v?yxtf-9- (DLVf- lt^r^'j-) » $ ti & zmi& h ? y * *° ~ 9 - 
(zrt-, mm* KmL(mm^mi9), m&yyyxtf-* 

- t Lxmmir hZ\b bfrizte-otz (##^^20) 0 
[0 0 10] 

^t~otzo m§7 4 yft-9y^9m™i\<V$&m*, TGF— £ S /SiiFGF'tr 31 LTMAPK&C 
-*-LIVlfi, M«&7-r W^«Snail£fett4kU LTlCl*»lfi 

[0011] 

LlVlisJ^Snail^ %mfflM<Z> (E^te^ct'M^* - ^ ttTV^ (##ff3C 
mi, 18, 26, 27) o $fc> STAT3t±?L«llrtr#- < (DMmxMlkMizmmkZ Mo Ltztf 

it, LIVltf s in vivoT? if tf> £ ? 4IS:ffl**fcL"CV^^, MB&CDiS#Ki3V*T 

^WfMac-C, LIVl^EMT^^L, $<b^(i^^^^^M^^>^^ 

(emt) (ommzmmv, ttz, ^mMx&&, mm%m, m^temmmm^*^ 
mi>tz 0 ^mma, i^o^mzit^xr^ta^x^^o 

[0 0 12] 

(1) TIfia) ^£>d) OV^tL^^lBtt(^^.it$tt7^DNA^*^SnailM14Plp^J 

a) @b»-^i t tzitmm^2<D^irtifrizmm<nT$ ;mm.m*^ir&9y^9K* 

b ) 3i/i aiB^ij#-t 4 (D^-ffofrizmwLomnfr & &dna 

c ) mm^ 1 1 ^ itmzm^ 2 tL#> ^ib«^ t ^ ; wmm ^x 1 m l < 

>^9K*-=i- FLfcDNA 

d) @£^iJ#-^3 i5t{±@BW-^4 0V^-ftL^^IBtt1-^.S£^Jt^ h V >*Jx.> h 

yv 94 x-t&dna. 

(2) TIB a ) tf^d) ^v>-ftLj^^|a«^DNA5&*#A$tL/i^^^--e*)SSnailMttBa 

a ) 1B^iJ#-^ 1 * i±SB^lJ#-^ 2 <7)V^-rtL^ ^|B«0 75/ miB^'J^ ^ ^ £ * 
3- K1-^,DNA 

b) IB?U#^-3 f /ci±@fi^!j#-^4 cov^-ftt^^IE^-r^IB^J^^^^DNA 

c ) EB?!)#-^ 1 * /t«SB^iJ#-^ 2 <7)^-f ^^^IBmOT 5 / WMmz^X 1 ^ L < ti^ 

d ) mm^ 3ttz m&m^ 4 <d v*i**l^ Kmrn-r %> mm txvv yy^y h & 

/N-f 9"4 Z-fhTMk, 

mtIE# 2005-3012158 



mm 2 0 0 3 - 4 3 5 1 2 2 i? I 5/ 

(3) TIE a) frhd) OV»-f*Lj&»K|B<ft©DNAK: J: o f a - K£ fifz, Jg-ltStLfc* > 
* §f"C&& Snai lMteWfiffSI 

a ) SE^iJ#-i- 1 * liimm^- 2 O v^Ttt^ HfBlfcco T 5 y msB^j #*£ft& * If £ 

b ) mm^- 3 1/: {iSB^iJH-^ 4 <7> v^T tifr & SB^iJ h ft * DNA 

c ) MB^iJ#-t life ttKW-Jg- 2 CD v*1**L:fr KfBffcco T 5 J WWM £ is v> X 1 5g L < Ji** 

$ico r ^ y msBffl#w&> #A33 j: ov * tz tt#in $ frfc 75 y m@B^ij SrW-f a y 

>v<*®*3- KLfcDNA 

d ) SB»^ 3 £ IE^iJ#^- 4 co v> -f t IBmi" * IB?!] X h U > v x > h & 3M$T?^ 
^f/'J y~y X^&DNA. 

( 4 ) SE^iJ#^- 3ifc {i@B^iJ#-^- 4 tcismf S SB^J DNA*««HE?!I tL^TVf 

•fe > * * V * V * -f - KT?fc £ Snai lvSttMtU^J 

( 5 ) BE^iJ#^- 34fc tiSB^J*-^- 4 KiBlft"* & BB#I <b ft £ DNAco-f |5 R— * ttSMtt 
i" & SB^iJ £ & — ^MRNAtr * S Snai 1 vgttMfffU^J > 

(6) TIB a ) *>&c) ©v»-f*itf»fciB*W>* * V**- fcti^y y - £^$JJ&53-£1~ 

i)~^J^¥3^Dmc0lB^iJ^^>fe^DNAC0T>-f--b>'^^ 1 J 3** y V^-f- F 

b ) IB^iJ*^- 3 KflBIR-* & SB^iJ 3&» £ * * DNAT yf^^t'J^^tf K^lf A $ *L 

c ) IB?i]## 3 ^IB«i" S SB^iJ 3&» ft * — «5 Rl — S iiMl-f * SB^iJ Sr^f £ -«RN 
* V 3^ y V*-?- K, 

(7) Mt*:£4 4 fcli»|#S5 HfB«L^SnailMt4MfU^J^«^t1-^. ^A,cO?& 

(8) tib a) ttzitb) Kmrn^m^^tzmAx^^mtmrnM 

a) SB^iJ#-^l tfci±SB^iJ#-^ 2 cov>1* tL^fBlR COT 5 ;mWM*^1rZ>? 

b ) IB^iJ#-i" 3 * fcttEfll** 4 cov^T^^ ^IB*co@B^iJ^ h ft &DNA 
c ) @B^iJ#^- life 5±lB^J#-i- 2 co v*1**Ltf» ^|B«co 7 5 y miB^iJ WtlfK fitt 
ffcco T 5 y mSB^J ^S^, Xife, # A*5 J: OV * ti#Un 2 frfc 7 5 y StSB^J Sr & * 
y;^S*n- KLfcDNA 

d ) W&m* 3ttz KWffltt 4 cov^-f flip tcfBtti- ^> SB^!l k^hT/ v x v h ft^#t? 
/N^f y^J X-f-^DNA, 
( 9 ) TIB a ) d ) co V»-$**L#> CSB|RODNA**J¥ A $ tt/c ^ y ^ -t** ^EMTMS^J 

a) @B^!J#^-1 * fc«@B?iJ#^-2 cov>TfUH3famcoT 5 y BKE^II 5> & * ^ 
3- Kf^DNA 

c) SB^iJ#^-l J 2 cov*-f*L^'!Bffc 5 yBfeBByfl^*v*Tl^L<J±4l 
it cot ^ y 9MB?a**flHJk #Ais i tf/ f 7^ t±#ira $^7 5/ msfi^J ^^"i - s * 

W^S*a-KL fcDNA 

d ) SB?iJ#-S§- 3 f (iSfi^iJ#-^ 4 cov^TtL^ tIBtt-t* PB^O ^f'J> v x V > ft^#"C 
^\xf 7'ij ^r>f X-f SDNA, 

(10) TIB a) ^<bd) cov^n^^lBmcODNA^ioT3- K§tLfc N «$tL/c^ 
EMTIf MM 

a ) 1 £ fc {4BB^J#-^ 2 Wffifr Kmm<D T 5 y gfeBB^Jtf* ft ^» ^ % * 

3- K-T*DNA 

b ) SB^iJ#-^- 3ift li@B^iJ#-^ 4 co v>1**L5&» mBft-r S SB^iJ ft ^ DNA 

c ) mm^- 1 z tzmm^ 2 cov^tt^^tB«cor ^ y mss^jtc^^-c 1 < m% 
Wl<dt 5 y m@B3W«m> J*A^ ± * tz ttttJn $ ttTt r ^ y miB^'J ^^r-r s 9 

>VN°y«£3- KLfeDNA 

d) lB^iJ#-t 3 *»feE2?H#-^ 4 co V^-f^^tClBmi- « MB^iJty. b U h ^^fttvN 
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4 ~TV ¥4 X1-&DNA. 

(ii) mm^ 3 3 £ a mm^ 4 mam-r £ bb^j dna* $r khe^j t l ?t t > 
(i 3) ±sa (i i) 4fett±ia (12) \mm\^tzmmmm*mmfthirz>, ^ 

(14) Snai lflHtttHW*I«l»l»K^^ * V ~ - > ^ft*?* ^ "C > 

a) E-fc F^V^Xo^E-?- flJtflT K V # - * - itfST-^t^ & £ tt/c ^ ^ - 

b ) v *° - 9 - ans^ w f&K* * & i@ 

(15) JtfB (1) *<bJt|B (3) ^^-ftL^^|B«^SnailfettPWJi^}i±IB (8 
) tf»fc±flB (10) <DV^TtL^^IB«^EMT|§^iJ^^^t1-^iU1»Vp»J. 

(16) ±IB (4) *&±JB (5) ©v^i*tL^J-|B«OSnailfim«HW«I4fei±±B (1 
1) *»e>±|B (12) <^v>rtL^^|B1R^ElTO^*^^fc^*^3fe3W. 

(17) @B?iJ#^- 1 4 fc{*@E?iJ#-t 2 cov^-ftL^^|B«C0T ^ JWm^Mir^ 9 >s*9 

[0 0 13] 

#3PJl±> SnailflH5-ll«f»k EMTff WJ^&&LIVl£J§ft-t£o 
STAT3<OTM^-e*&LIVl*\ Snai - t £® Ct, JIMf^#« 

<^Snail^ttfI|»k EMTIfWJii. LT$&fe3*Oflf3BflSfc:#-#-*- 

KttSnailMteaHWISU EMTWOTSW a o EMTii=ffi^tE# • 3Hfr£*< MfroTis 

«9 „ t tt * PPM "T * Snai 1 m&PPfflffl > Hfl#Mfll5ffl ti , 35 «o • Mfa % ffiikir ^>b^^h 

[0 0 14] 
[0 0 15] 

#3&lWfc:i3V>"C N SnailMttP»5Wi:tt^ S>>*"7 4 * >v<c* JtSnailOMtefciS 

^ttzlt K5E KP» L# 4 * v> 3 o Snai l®tt1W®*l f± > Snai 1 &f|ffi 1" 4 
j|$aJ9&^c3fiSF b EMT (epithel ial-mesenchymal transition ;EMT) £ 

[0 0 16] 

Z<D£d &Snail®ttPW#J t LTfOffl RTII«:WKOiim4:«l iU, @E»^ 1 S jt 
tiSB^iJ*-^ 2 |B«0 T 5 J mffi^ij * 4: * S tLfc ^ > * 9 KLIV1 4 £. 

[0 0 17] 
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[0 0 18] 

±iblivi^ y^^^ommi, m-m^Km%\i<D&mij&fc ± o-cfr? - fcawtre** 
o witf, mm^stfzmm^i^mMoi&mmfrbK&mktmA-ztifz^? 

$ _ L^«S£m#£ 9 ffiWtir s^tiao Tilt § & o 

^tL-CV^ (##fF»19) o ^IVl*>v^«&#*JS&:#i£^Sl$iU i«7 7 

v „ ±1B * ;v * > miia^lfflM ttl W ^ livi * y * 9 % * mmrf 0 s x* § & o 

[0 0 19] 

±fBLivin»-r^^>-^°^K^. snaiiffi&zmmLn&fy^rnxJb-ox, mt 
w?*R, bb?iJ#-^i KiBmom*@E?iJ^&&DNAfc* h v yvx-y v^^rx^^ 

X V X^ Xi~ & DNAfc J: o X n - F § ti& 9 9 9. & £ £ £ ^ ° 

[0 0 2 0] 

U ^SMSM^FJtM^ >-/^®£^£«^?£:£ ^ & £ £o ffilWItt^^. 

v^DNASrWS^^-'Wi: LT. gB?iJ#-5§" 3 £ fctt 4 KSBtt$fttf::i£*SB?!lO--SB*Xn 
-T'tU U W<D#«ti!^0»#^ ^f'J>yx>f^^ X V X'f •*£ 

- v a > ^#T-t:v^ ^ y v xx & ^ %mf & - 1 ^-e § & o 

[0 0 2 1 ] 

_tfB* h 'J > v i y \ta^4 XV X-f v a ^*#"t?*tt{f , IlIKt 

&£t^-e§& 0 25%*;VAT5 h\ i i9mLV^#-t?i±50%*;VAT5 

K, 4XSSC, 50mM Hepes pH7.0, 10X h i#$U 20// g/ml«^Xffi ^-DNA£^tr 

yij ^ -t£- v a >-iM4>, 42°C^-BftX WW XV X-f v 3 y £tro fc^LjI 

m^tz-7°u -y^mmL, 42ve-m&M.-*2>zkK*- *mw xv x-r ^va^fr^ 

0 ^co^0^^i3^^^»J:ma»#^, TlxSSC, 0.1% SDS, 37t:j flggT^ 

1 «Lv^#i: L-CJi ro.5xSSC, 0.1% SDS, 42t:J fI«"C\ ^^CfLv^frfcLt 
\t r0.2xSSC, 0.1% SDS, 65°CJ mmxmnir2> - t *«-CS ^> 0 ^^|:^^7'JN 
-If- v 3 > L < & « i?Xn - -7W0 fc ^v^g|WJ'&*^-t ^>DNA(0« 
^ifL^o ±IBSSC, SDSi3J:ti ? yU^^*fr^ffl.^^^^«M^t* } 9^ 
XfoixlS, ^4 XV X-Y -If- v 3 y<DX h V v^x y~s— ^rv^'t'^-tiiB^ L < ti^O^ 
* (Miff, 7°u-7*mms 7n-7©S§, X V X-f 4f-'> a if) * 

m±®.fr&t>itz ztKx*), ±mt mm<v * > v > x * > ~> - £ a - 1 &*smx 

[0 0 2 2] 

iOJ:^ XV X-^-lf-v'3 >^#f^f'Jffl L-C#St§tL*DNA**3- Ki-^>*°V^ 

Xf-Fii, *^#^^J; ijIWI^^tL^^V^Xf-FtT^ymiB^^^v^r^v^ 

fflRH4**"r*o ss wanted ^4 < ^ ^40%m±, fftt< i±6o%jy.±. ^ ^ t» 

f L < i±80%m±, $ P> tc§f f L < ii90%m±, $ t> t«F* U < J±^4 < ^ & 95%£LL. 

L<(i^^< i^97%mJi (15!lx.(i\ 98^^99%) <7)SB^JOffl|W114^^Xo T 
5 ;mW.n<vm~ ttii. ^Jx.«\ Karlin and Altschul K X 2> T^V^V XABLAST (Proc. 
Natl. Acad. Sci. USA 87:2264-2268, 1990, Proc. Natl. Acad. Sci. USA 90:5873-587 
7, 1993)^ iot^tKt^tlJo i^TJ^'JXACi^t, BLASTXt Bf-ff tt 
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ayn^9A*»PH|&StLTV>S(Altschul et al. J. Mol. Biol. 215:403-410, 1990)o BL 
ASTXCioTT^ 7 WJ^ffilft^t^^ti, ,U*-9-\±tihz.\$ score = 50, w 
ordlength = 3fc-t& 0 BLAST b Gapped BLASTS* ^9 A *ffiv*a»*fctt, ^ n ^ A 

p ://www. neb i . nlm. nih. gov. ) 0 
1 0 0 2 3 ] 

if j^y ^ 1/7- -If £JlV>& deletion mutantfNBHfe, * ? > ^Wfe^r^ site-dire 
cted mutagenesis^ J; oTLIVl DNA£ A»Wfc3fcS53^ gC«LIVl DNA^rfflv^T, pjfM 

[0 0 2 4] _ iiL 

«rWr*»-tt^ «MfBm<7>±^^> Snails >/^K«*^E-* F^V V^HI 

- ^ *mm it, e-* f^u >i&a«i«o«tt*fe«fc Lxmrn-rz ztw-e 

4 mamoia^ij * e> a tiitmk*m\?z - * * ° ±ibdna« 9 >'* 9 « 

I * p » u » * w k * * o 

[0 0 2 6] 

JifSDNAti, @e^J#-i- 3 * & 05^J«- 4 © v>1*ft**fcEtt«>K?!l«>-« ^n-7tL 

<b lit Kt«i«c £ fc, I£^iJ#^- 3 ^ <b BB^J#-^ 4 <Wf*i,* H|B«OlB^J O 
— Uty'^J ^- £ t> mRNA^"bRT-PCR£lli&L-C#& £ ^"Ci £o *SVM±, TO 

[0 0 2 7] 

§ibl*, ±ffiDNAfc«4R-r*IM*A*>£rt:, SnailvSttPfiff^J^— $lt?£>&o !£M11-&DNA 
■C/N-f V'J ^-f Xi-SDNA-Cafeo-C, SnailfiHtfcfWfrU** * a- FLfcDNA 

[0 0 2 8] 

?^-|:#AU4«5^ f ^glJ(7)Snail-M14PMJ^M^-^^**o 

^ESJfc©^*- (f!lx.i^ PCDNA3 (r/t^nyxy!il)^ pEGF-BOS (Nucleic Aci 
ds. Res., 18(17), p.5322, 1990), pEF , pCDM8, pCXN, ISttfi*©^^ (00 *- 
}£ TBac-to-BAC baculovairus expression system] foyxyftl) , pBacPAK 

8) WMte^mJi^? ?~ (#!]*_ iipMHl, pMH2) , ^<0^9 9 ~ (« 

x.if, pHSV, pMV, pAdexLcw) , Hn^Wft*^^- (fflfxtf. pZIPneo) > « 
^rfiJfcO^^- (f!lxii\ TPichia Expression KitJ (^fvehnyxVttS) ^ pNV 

II , SP-Q01) , ttSnSSl*^**- (f!!x.ii\ pPL608, pKTH50) , ^fl&Tg^* * - (M 
133^^-, pUC^^*-, pBR322, pBluescript, pCR-Script) , * t*&mf & £ £ 

ff, V >Bfe*^V^A«fe(Virology. Vol.52, p. 456, 1973), DMET** V 7 

y*Us}?V-AD0TAP (nr>^- £fflWc;£v£, J. 

^ > n^V-v 3 (Nucleic Acids Res., Vol.15, p. 1311, 1987) , 'i*°7x^y 
a yftQ. Clin. Biochem. Nutr. , Vol.7, p. 175, 1989), 
Sci.Am., p. 34, 1994) , *-T<t XfrbmRtZ - £ t>tr$ - 
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%> o 

[0 0 2 9] 

•&mv>nfk, m<vm& • Mff^m&ir&o w;#ot, snaimttPSftWi^ ftttmrn. 

fiJ1»^»J fcUi iDJBffrflB"?** o 

[0 0 3 0] 

SnailMttWHWSa^H-rSo Snailffitt^MHWIli^ Snai 1 i 2>Wltft=H&&. 
Wl^ix.> EMTMPIS, *0<E^ • j£?rlfl.lLfco&tf*;& 0 
[ 0 0 3 1 ] 

SnaimttiWJ^hL-C, LIV 1 4:3- K-f &DNA3: fcttmRNASrIRtt fc i" & T >^-b 
^t'Jn'^Vif F fc^lf-S £. t **T? § * o ^fiPJ5% ^Cict, LIVltf s Snai lffitt 
£MfPU#£-^Wtt~&o7t£t^!b, LIVl K-rSDNAtwWt^T^^-fe^^ 

4 ^lamf -6 Efll tf» h ?£ & DNA£ tz \*fflmkfr h $ ti& mWAZmmm tir&T 
>nz>x* V 3*^ ^ v^f- K*;WS i tifi-CZ 2> 0 -«J:LtB, @a^iJ#^-_5 , SB^iJ 

■§•3 ^7ttiBB^J#-^4 ^SH«f *E3?!)*»fea:aDNA^!OV*-ftL*»Ott3fC^W 7*') ^ X 

LLivioH?l^*«)^|5I»-e^^iS\ *Hiwr>f*v7t'j 3^ ^ vsj-^ Ktc#*tL 

[0 0 3 2] 

, TTSuJ v 9 y~Tv 4 )\>7s^9 9 4 frT^^V 9 

rj- =. y 9 i; ^° y - a , U # > KDNA%-£-#& fw# ^7 ^ ^ ^ ^ -#0 ^ j&» 5> , MJLit 

Kirt6-e^^o ^r^JT^ffi^fC, H(7)^7^5 KDNA (naked pDNA) fc LT 

[0 0 3 3] 

SO OSnai lMftWHHIjffl ©«tLt, LIV 1 «r 3 - Vir 2> DNAO— ft 15 M— S * 

^J^^T-tSZl^ttRNAtt, IRWa^F^S^tf ARNA=p* (RNA interference, RNAi) 
L#*o RNAiSi, -##IRNA(dsRNA) ^liflCiXL^^C, ORNAIB^J id 

CO Zl2js:#lRNA H i3 T ^ , Zl^lT'^ V^f^^f tt"C V^T i RNAi^fflv^tL^, 
^-U 3*RNA{±10~100bpCORNA*«fflv>t>tLSi fc*«#< , a / tl9~23bpORNA^Mv>^ tL& 0 
RNAi-}*{±. Nature, Vol.391, p.806, 1998^ Proc.Natl.Acsd.Sci.USA, Vol.95, p. 15502, 
1998, Nature, Vol.395, p. 854, 1998, Proc.Natl. Acsd.Sci.USA, Vol.96, p. 5049, 199 
9, Cell, Vol.95, p. 1017, 1998, Proc.Natl. Acsd.Sci.USA, Vol.96, p. 1451, 1999, Pro 
c.Natl. Acsd.Sci.USA, Vol.95, p. 13959, 1998, Nature Cell Biol., Vol.2, p. 70, 2000 

[0 0 3 4] 

±IBSnail«ttttMW#J»i, Snail fcHJI-t"*^^ ■»^9fJfti:Mv^Ci:#Ti4 

§ S #x. tL* o LIVIO&SjWR* tLTV^ a^jCO^^ ^ J±^f Jft fc #X. tt, # 
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XL, ffll&^at^tJIft^&tr^ (invivofe) M#^«£«L, ^T?«Bfl& 
[0036] 

[0 0 3 7] 
[0 0 3 8] 

2£f£IKK*5V*-C\ EMTBNMRli:W\ EMT (epithel ial -mesenchymal transition ;EMT\ _t 
[0 0 3 9 ] 

Enm*#j (Dm t l x »± . lifttt se»^- 2i:ief«7^ msa^'J * e> * * 

« $ *Lfc * > KLIVl, LIVl a 9 V. *S*»f * - t ^ * o 

[0 0 4 0] 

livi* y^9K<vmWk1v&te±-& ( vt& *) -eab&o 

[0 0 4 1 ] 

@B£|J#4§- 1 ^ibSB^J#^-2 ©v>i* tL*lc|B«^>T 5 /WJCiS^-C 1 £L < i±»<^T 

JX-Tk DNAfc i o T a - F $ M 9 K *mf %> £ t **T» § £ o 

[0 0 4 2] 

ffiW-rs^tt. «!©J:^:> LIVl **Rp*Wt«KWL,feEJw%UftWK*&XL, » 

^®LIV1^3- FLt^l), ^fflflai*iHSA^tLtL{fLIVl*>^^K^Il^aCX^^^ 
[0 0 4 4] 
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[0 0 4 5] 
[0 0 4 6] 

««fM:iot, LIVl^EMT^^L#^>ifc^TO^^^^^fc^ib, LIVl£3 

Livi*f5*-tf>s&ii*w^ emt£W*mi-& hMx-bti&o tcinrm^*';^ 

5i?l/tf KkU, @B»^§- 3 * tiSS^iJ*-^ 4 fcUBffc-f- £ gfi^ij 4 *DNA4 «l£D 
NA#> «m $ tLS mRNA**»K?!l WT>f *^t'J H fc***f * - 

£ # 4 o - tLJSL^ , ±IB@B^J#-^ 3 1/: tASB»-^ 4 KiB«"* * SB^'J h £ 4 

T'/f-h^t'J^^tfFC^ ft, ±|BSB»-S§- 3ifc itfSM^ 4 KfBIR't & 
SB^iJ^ h & %> DNA^ fc ^MB*tfi9"Cfc (TUv\ 
[0 0 4 7] 

Sfc, LIV1 *3- Kt-^DNAc^-f^lWj-* fcMja-r^@B^J^*1-^-«RNA^EMT 
[0 0 4 8] 

LIVlWHW5W05ffiffllM»t±> Snai liSWfU^J t Hfl|-C* « ° 
[0 0 4 9] 

[0 0 5 0] 
[0 0 5 1] 
[0 0 5 2] 

4 3t^»M tt > z n mm± nmnmssM k w-r & 0 m&<o t & v livi tv** 

IiiH&>7>^*°-^-^^ Snails** ?>i*. tf&OZn S?^t3i* 
<75«tt^MgnL-CV^ i:#£^tL^ 0 LIVlliZ nR*tt*>><**fiH9-IM& 

#J fc L TOfjiTO 4 tL * o co Z n H3fct3= * * StM&iflfifc&J tt > Z n 

[ 0 0 5 3 ] 

HJ^W^P*5^i-4STAT30^»#TO^^^, STAT3<&TaE«tt«fi^<DH£*tt* 
HTfcEis * t>*STAT3^;V7 r > MEfc'GWB tt, ^ h 9 * v a * 'J > FZfto 
[0 0 5 4] 
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7 r > h EfE« O * . STAT3 - ;V * V J * 9 V * =f- V (STAT3-M0) «r _Jffi*ffl * L 

if- *tHBfcLT, STAT3-M0^^m^^nx.^STAT3D4-M0^ML7^o IM**'*') S * 
°; rf* V I'W KOfls»»±GENE T00LStt^#^*«b/io ±fB^* Vt'J =f£ * V 

STAT3-M0 I 

5' -CTCAAGGTTTCAGATAAATCGTCCT-3 ' (Wffl%f*3r 9 ) 
5' -GCCATGTTGACCCCTTAATGTGTCG-3 ' (MB^iJ#-^10) 
STAT3D4-M0 : 

5' -CTCt AGGaTTCAGATAAAaCGTgCT-3 ' (@B?iJ#^- 1 1 ) 
5' -GCCtTGTaGACCCCTTAAaGTGaCG-3 ' (WM^ 12) 

2 ffifficDSTAT3-M0£ 1 MOT^KoWJt K^fi"f LT^;V* U 7 K (STAT3-M0ffi 
X) fcfl»Lrt:o lliat, 3>hn-^E (STAT3D4-M0&A) *fl*Lfco 
[0 0 5 5] 

^fe#'JA + RNA*fl-*Lfeo ^•/h?*->3>**V--^«±PCR-Select cDNA^a 
F ^-> 3 >if7h (^nv^y* (Clontech) ) =Srfflv^ KffW^ol>3-^i:| 

[0 0 5 6 ] 

±M*y ? Y ? ? Is 3 > i) ?K £ X^m L fccDNAtf>BE?!l £ ^fe I' J: «J b 

W?7 4^>.*LIV1 (LZT-Zf3;IB?0#^3) "C* * - fc ***0W htz 0 LIVI^teT 5 

> msB^J ^ x mjxi* *mm^ 1 t mia^-To - <vmm. *v»«b 

J3&^.N*3», ^Wfflj^C^, TMIIIfcTMIV^KcO*fflM^-^l*l^* v ^^^ ™ IV 
* CHNF^f — 7 , TM Vf KHEXFHE**— "7 . is i tflfcfcfc * v > 'J ? ^ 'JK - h 
^tt^.8iOlII F^-f > (TM) «r-£trtfcrt»&, 3£«& h 7 ^ -<^ZIP7 r 5 

- LTf£«o*lj-£>tL& (Taylor, K. M. & Nicholson, R. I. The LZT proteins; the 
LIV-1 subfamily of zinc transporters. Biochim Biophys Acta 1611, 16-30 (2003).) 
o %k®m& * tfZIP h v 9-<r>VEWrf7 r S U -OllI 4 >IV* i INK 

^4T5'fV^ , />*&, ±|BcDNA^\ VI h UXKDV? *7~7 4 V s y i» (* ^& ° * 
) tWttfflM4:4o/: (LZT-Hs3 ; Hlb) » ^ilf^^oT, W^i-jf^E 
3ftNfli& |:*V>-C, STAT3**®fefl: SJLitt^^TV^ (Yamashi ta, S. et al . Stat3 
Controls Cell Movements during Zebrafish Gastrulation. Dev Cell 2, 363-75 (2002 

).)o 

=}5 |^ 

Whole-Mount in situ/W f >f a > CWISHtt) 14, LIVlmRNA^^^ 7^ r- 

amashita, S. et al. Stat3 Controls Cell Movements during Zebrafish Gastrulation. 
Dev Cel l 2, 363-75 (2002) . ) fcf£o X^M ViZo 

ii^LTSTATSWr^b^tL^^ftK^M^SWi"^ tfc**Wfe5&»^&o^ (Hlc-h) 
o jfrj§^-#^^-^LIVl mRNA<?5f£ij|{i, STAT3^e;V7 r > MET^i:f«L, LI 

[0 0 5 9] 

* 77 7-f y ~> a. HlMlg K is tf & LIV1 <D ^lETOSIJ £ IMt i" * ^ * ^ » 
aillfl#*J (i^WXlR 2 1 Nasevicius, A. & Ekker, S. C. Effective targeted gene 
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•knockdown' in zebrafish. Nat Genet 26, 216-20 (2000).)T?*&LIV1T ' 

^^y; (livi-mo) *&mLxhmmv!E*K<m*imv, uvim&frmvfcm* 

livi-mo : 

5' -CGGAAACAGCGCGAGTGTCTTTTGT-3 ' (@S^iJ#-^ 5 ) 

5' -ACCGTGTGCAAAGAAACGTCATCAT-3 ' (IE#]#-^6) 

LIV1D4-M0 (livi yyf-^y^ • ^e;v*v><7} W>M £#n k. tz n y y u - ;v) : 

5' -CGcAAAaAGCGaGAGTGTaTTaTGT-3 ' (SB»-^ 7 ) 

5' -AcgGTcTGCAAAcAAACGTgATgAT-3 ' (@B^iJ#^8) 

[0060] . , 

STAT30^& ;v*V IWJ^ftt-^T o/co 

MvW&te&ikteWbimMZIl&frvfc (BI2a-d) o LIV1-M0&&A Liz^?? 7 J v 

i*w^^tt^**^«i:Jt«cLT, mmm^m^x-cDmx-mMvr^tzo $ 

^k^ttfc^, i]giU tzoX^tzo z<DZb\±, m%&frMW), 

T>£<vm-£fctzz.t* &o ztit-wcLx, livi -mmxmx <omn (mmmm 

mffl&^W^Z^tz Ltzo 
[0 0 6 2 ] 

^-jj-^itt(D%m*mWkXmm.^fzo T-fc-fc. six3, pax2, goosecoi 
d, no tail, axial, papc^-ffiffl Lfco 
[ 0 0 6 3 I 

ioft^?.^ unmmo^tm&Ltz%mmmi$Kmir&mmmhii?z m 

2e-v) o Htfffi (six3) , *J3i-«ffim (pax2) , MJ><V* m*BM (goosecoid) , « 
(D^m^m (no tail£ J; Coaxial) > (papc) > £ J: TOEaE (axial) tf) 

^-%-i! } ^mmM&mK&&uvi-mmxmx§kmLtz^ z.nh~?-n -m^^ 
fr%wm*Lm--mmxmr*mmztitzo tmrnmrnm^uvi^mm^^x^m^m 

[0 0 6 4] 

4> 5-y^h^y-2--Fn^>y> (DMNB) •C^--5?Lfc7^*V-t'f > • 7**^ h 
9>(Kozlowski, D. J. & Weinberg, E. S. Photoactivatable (caged) fluorescein as 
a cell tracer for fate mapping in the zebrafish embryo. Methods Mol Biol 135, 34 
9-55 (2000) . ) £^J1 Lt, V-f^y* y-y^-m.X(Dm^MW%^^rotz (123a- f) o 
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[ 0 0 6 5] 

mm&^W*, 3fe^fi«ji*{±@E^#^$tL*CV^^(Yamashita, S. et al. Stat3 Co 
ntrols Cell Movements during Zebrafish Gastrulation. Dev Cell 2, 363-75 (2002).) 

&mi"3bZB<OWMMMfc, lOOpl^O. 5%DMNB^-v F7^tV-b^f W> 
000, ^ l/^a7 - • ~7vi — -fX (Molecular Probes) ) £r££ALfco v - — 

(A<360nm) WJ 4 ^{±ffl8^^H£^Jl^^l^KBSML, Ett 5"-* KfOflU&fc 
[0 0 6 6] 

MMLIV1D4 — MOii ABE (03a) "Ct^ flftyffiJfe^ (Yaraashita, S. et al. S 

tat3 Controls Cell Movements during Zebrafish Gastrulation. Dev Cell 2, 363-75 ( 

2002).) tmrnz, mmmmmm'^m^mmmmrm^mmmo^K^^x^m 
ztitza nmwK, Livi-Mo&AiE (m3b) t«> mmmmomiiMWi^i^ 
q>m*ftmmtm$iztifco wm>\mMMzm%irz>tz»bK, mmom^y-^ vfrbw 
mz&fc&mmMmmmvmffi.*, ^-^vmmxmmLtz 0 wMm^mmx^ livi 
-Mo&xm^vMmMmtwm&ztfM-fifc&wjL, mguviM-uomxm (mm, e) 

[0 0 6 7] 

^ cut & k$iv> & v^t mwi £ ttz, o 

[0 0 6 8] 

JifBWJ^Mt-^^idSWII^^^o^o gt^^$tLTV^^fe(Yam 
ashita S. et al. Stat3 Controls Cell Movements during Zebrafish Gastrulation. D 
evCell 2, 363-75 (2002) . ) fcffco Xft o /; 0 JM*ftfcl±. K^-JBSti, L«OTJC^ 
&lpHr«^ 100pl<^0. 5%n/r/-f^^h5> (^filO, 000, ^V^ra^-- 
7"n-yX) t#K, ttzlilOOvKDO. Wo^it-T* * Y 7 y (5^*10, 000. 

±E©Ett v - ;v K K m% V?z 0 ttz, 7° 7 * 5 KpCS2 + ^fy^y-i v v a LIVI (Not I. 
SP6) «MLT^>^t-7 •/mRNA^rp«L, i^ftAffl i: LTfflv^fc 0 

[0 0 6 9] A ^ 

£ TXIV1 -MOftA V1—B t tz «:LIV1D4-M0&AMP£ K i~ -I£OKf3r> - ^ h Wm 

^o^mmmmzm^v, jE^m^mt tzituvmm aiv-i depleted) e©ki4 

y-JVFi:*fIL, ML3t8fc£?rofc (04a-e) o 

-a^T'abo-CLIVltt?iK^-a*-e«^V^ttmo«r^ lEHf (04b) ^^tiLIVlfe 
(H4d) (D^-fiifrX, iflJ: v mm~&W)VtZo LIVl-M0?±AM<W^tt 

lEIt&MM^ (H4c) tfzteLmmnm^ (EI4e) m^x^C^TWr^tt*: 

o -tiB*&*ttv ^mm^mm<DmumW}Kis^x, im^^wmKmm^im-r^^t 

[0 0 7 0] 

mt&M 4 ] STAT3*£#J KSff & LIV1W H« O^ft 

& K , STAT3ttM K£t}&ttt> iltzWm 4rLIVl**+^ Cli^^it *»"C § ^> «lt b 
fco #i*fi3ifflMM^^;o ffiAffl^STAT3 mRNAti, pCS2 + ^ "7 7 -f y 
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->^-STAT3 (Notl. SP6) (Yamashita, S. et al. Stat3 Controls Cell Movements during 
Zebrafish Gastrulation. Dev Cell 2, 363-75 (2002) . ) LXMU Ltz 0 

[0 0 7 1 ] 

mii^irtis 19 , STAT3tem«K14v-;i' KCiiUt^ g?STAT3tt?f 
M J: 19 Ttu^ L &*»o Jt 0 - STAT3 mRNAfc |WJH# i:ftAt & £ £ 

±or«k»**L**» (H4g) . STAT5mRNA (H4h) <0R|ll#&AT?l±ifciSS *Lft*»o fco * 
HJ&tfO H jo x% h tltzffiJk C * V> t K ft CO fi . LIVlmRNA^STAT3ttfllfflao ^cPil 
Sr&iifLrt: (H4i) o £*i STAT3tt»Ete $3tt&jfr*ffi't , l*3E3i 

[0 0 7 2] 

±|S3en^^^fi^$^^LIVl<D^mt±, LIVlmRNAii, 5/-^KJpBJSt-**t*STAT3©^ 

tv^ N J2lT<75lffliaiIE#»IS*^^x S&KHWiftfcOfcftofco 
[0 0 7 3 ] 

STATS^JV* 1 ; y * J: tfJJr Jg^mRNA&A Kf— j&*G>&& tia^ftf^O^ftK^M^ 
N ->-^Kfll:fIl> STAT3^;v*V y is J:0W&FITC*rai$&AL;fc1f±te#lt£ 

m&<o * * , *i»iiR»a»-cuv»iRitt^ - «t o xmm l m4n- r 

^-TJ:-5^, STAT3ttSlS^JE^e>tt&JRm«>«^t±, STAT3mRNA^ASTAT3M^ K - ^" 

-fi^o^Ho^ ftmmmm* k«*^«-*s ticiD *fc»* tt^** (04 P ) 

, LIVlmRNAftASTAT3m^ K^-S*»^^ffi^fi^^tLft^ofc (H4r) e 
[0 0 7 4] 

£, L^L**WII&a#fi9««KfcoTti^K»"e«ftv*ifcSr2l|iELfco STAT3 
[0 0 7 5] 

CHi&fll 5 ] LIV1 J: & * - 55T f - >f *f - MEMT^* t Snai 1 £ <D H# £ o V* T (O^ft 
±&<D t £ *9 , LIVIjFJKW* - ^"^ ^ ^f-*fflJfeOEMT£f§ St" * i t *»W * K ft o 
o -?-^T% iOLIVl ^J:^^-^f^--l'-9 s -»EMTC0flS3tS^^V^-C, LIV 1 rt*Snailtf> 
565* J: OV f fc i±Snai 1 ©ffitt Lf£3P # x. T v» S rt> if ? Srlftlt L o 
[0 0 7 6] 

Jf, Snailf&t£^<aj^#£&lt1"afc«K LIVlft?iK> STAT3tt»Ei3 * tfSnai 

m<oKMi&i&iiffl<o$8&MRV£B*'- * *f-mm<vmwj^W)*mmL?z (msa-h 

) o LIVltt»E, STArali&ftEofWW^ ±iE^t*«9"C*So Snailtt»EIMS»wfl!v»rt: 
Snail-MOOSB^J^^-To 

5' -GTCCACTCCAGTTACTTTCAGGGAT-3 ' (@5»-^- 1 3 ) 
5' -CATGCTGAACTCTGAAGTTGATC- 3 ' (HE?!!#-^ 1 4 ) 
[0 0 7 7] 

flf:frfc:+fl-fc#£L;fc (EI5a^ e) 0 LLIVlfeW^ £>v>T W\ ^-^^-IfflJfe 

ligio-cHEsstu ffii»$*L7tfrft«ifliyt3&*^$*L^ (H5b, f) 0 ^--ar^ir-fli 

m,<Dl&W}^Wi& £ W#i#ft^j3tt3|Wl^co^Pigii. STAT3#J« (Hl5c^ g) fcJitfSnai 
l#i?§E (HI5d, h) t*^r*««F*tLfeo £<Z>:*--#^^-SfflJI&<^ifrm#Wu LIV1 
tt»E-Cti, Snai Utt»E«?#-6- 1 raflU * - ^ *f-m&<OWttfiX> £* < SLtL^, fc 

[0 0 7 8] 

Snail3&mfcov»-r^tfttt*ffo;fco ftA LfcSnaill mRNAii^ pCS2 + T^ 

^.Snail (Not I, SP6) (Yamashita, S. et al. Stat3 Controls Cell Movements during Z 

ffiiE# 2005-3012158 



mm 2003-435122 



^-v : 16/ 



ebrafish Gastrulation. Dev Cell 2, 363-75 (2002) . ) SrjBHfcffc LXMWk Lfc 0 LIV1 mRN 
Ai3 i t/Snai 11 mRNAfi. ^*L-r*U Snai 11-M0^AK*3 X tFLIVl-MOfiAIE^isv^TIE'i' 
Kf&ULf,: (H5i-p) o 
[0 0 7 9] 

d*L LIV1*5 icFSnailltf s \ mjIif^<7)^I^i3V>TEMT^ t o T^-e^) 
£ £ LIVliS i^SnaillO^timJi^-^^-r^f-M^aSl'^LTpfiff^^^ 
Zt*7Flr 0 SnaillttM^-^+'f -«<^tlr^SI&co«g#^^:Pil{i, LIV1 

mRNAcolWjBt^A^J; otMtS i li"eif (H41) , mi>mCX*&^iz (f- ^ (4 
^£tLlf) o LIVKiSnail^te^^W^^L^Ld^it^^ltLTto 
[0 0 8 0] 

£<DF«1S£ftfiE1-&/c*d, Snail-j£^1±V*°-^-7°7.X 5 K(Batlle, E. et al. Th 
e transcription factor snail is a repressor of E-cadherin gene expression in epi 
thelial tumour cells. Nat Cell Biol 2, 84-9 (2000) . ) fcMffl Lt, Snai 1 0 V 
^-i^m^&tf&UNlVim^k* Utf-?-%-tfrK ioT^iL/: (H5q) 0 
[ 0 0 8 1 ] 

]y^-9-^ii, ^^SlJ^ti, gE^#^$^TV^^^(Batlle, E. et al. The tra 
nscription factor snail is a repressor of E-cadherin gene expression in epitheli 
al tumour cells. Nat Cell Biol 2, 84-9 (2000) . ) Kfjt^ X%M Liz a RfaMKii, -1 
78fr h +92 1 h E- # K^s V y ~7u -t- 9 -flJfPT &~Ludt{Si^@cg: $ tt^pGL3^ * 9 ~ 
pGL3-E-cadh7°n^E-^- (M&iz <9 2. 5pg) . Ma> hn-;W*°-^-^^^- ( 
pRLtk) (K&£^0.5g) ^ 03nn-)H/*-^^^- (pRLtk) (E&fc«5 
0.5g) W7-f y v^LIVl RNA (JEfcfc 91, 10, lOQpg) > T**Snail (E*;fc«n 
,10,100pg) , 4f^9 7 ^ y v^-Snaill^;V*'J 7 (K& it «3 lOpg) fc&tc/t fcl±£ftL 
T\ lfflJfe«»©EK&AL;fco v-;VKI£Pf (6hpf) I:^rl^->7i7-lf • 
-^-Ty-feW • WfA (-?u*1T (Promega) ) SH£JE U llif©^^i:fot 
, *^;V-;py7x5-€ (Luc) i3 i V — y • V=- 5 7, (Renilla reniformis) 
Jl>*s7 3L?—& (RLluc) ffi'\$L*mfeLiz 0 ^TOt^t^v^, Lucffittfi. RlucfiHtfc 

[0 0 8 2] 

4 ryaECV*'-^-^^? Kfc#KSnail RNA*&A"*&fc, Snail RNA 
JB*#5£Wfcl"i*-* r -:/9*5 K^^O^^M^tLfc (H5q, V->1~4) o Ml 
S^H, ■&7 I ?'7 4 y v^JB^OSnai 1 -MOO ttACiot „ ^-^-^U'HC 
K¥^li3A$tL^ (H5q, V->5) o LIV1 RNAfi, ffl i#c» K: V *° - ^ - 7° 

9*5 K*e>©(S?S:?|lWLfc (H5q. V-^6~8) 0 ZbK, V^— ^fiOSnai 1 RN 
Afc**3tft$*fcLIVl RNA*ra«FtcffiA-t*i:, LIV1 RNAffl»Wl^^, SnailOV^V 

y^-m'mm^^tiiz msq, v->9~id 0 

[0 0 8 3] 

LIV1/5 S 16I& h 9 ^#-^r^S-e*5;i:K, LIV1t$ ? M#&-7-T 
^«SnailOflHt*1W«fLT^4 , 5rt6ttJ±ffiv>fcv>iL4o i*Lj&*«-c**LMr, LIVlfrci 

■ffc^O^ LIVl^Mtt{i> Snai ll-M0?£A^f 7*97^ y 5/a.E^*v^r^^HtB«Lfc ( 
HI5q> I/- V 12- 14) o Sfcmjfei&WIOfefcfcV^Tfe, STAT3tt»*-#^^-*BIISn? 
cofr^#i!j^Pig^LIVl Cio T iWlfla icifcSSf $ ti&mmi, Snai 1 -MOtwiS^ttj^* 
ofc (H4i, m) o £*l€>©*NIU± % i tfat^SHj^Mlf (H5a-p) ©«f*i:i 

& &c N LEVI*** y v x-mMl&J&OMm K & ^ TSnai 1 £ ffitt<ffc L , s}— ^ If 

[0 0 8 4] 

[HI] a) W7 7 4 yi/aLIVl^ V/f^ftOB&BI^Eia* WIJeT? ^IftHB?II* 

^•ria-cjbSo *3e$tL/s8ffl^«iJca ^ > (H4 i (3)) , cpally^^---7 (h^ 
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(2)) ^^M^Vy-mWM (0<f(l)) co^S^^i-o n--7^^ N IIIK^ 

mM^&&MWL^7F%fr&i$Ml<"fflM^Z>o b) -ffy^^^f y>J.LIVl (LZT-Zf3 
) & itFZIP h 9 y^tf-9-9 y^Z%<D^ hLZT^r-yy T ^ U - (LZT-H) OJtfe 

7j3 ££/HEXPHE^^--7£^-fro ^^77^ y vjxLIVI? W**® fc— get* 7 3^ 
Sfefc^ StlS (M) $tLTV^ G c-j\ IE#^H£ (c-h) > STAT3D4M^;v*ij 
AE (i) ^ &£Z?STKY3^^*V ;mxm (j) -e^HIi^Pf ^££^7:7 7^ y v 
^LIVlmRNA^Hilo c-e. i, j, 110 I f> hu WaWffim \ g> 1TW0O fll±, c 

[02] a) -d) gffilHf& (a. K ^^IIWI (c 

, d, ffiM0, ^^miJ) OftlIM£^-f 0t?&£ o c, dT'OO^epii, SEIg^TS 

£^1"o e) -v) ^-ts -(D$km~*:7F-$-m~£&2>o ^^fre-h&XZfk-v 

[0 3] «i&i»*mo*t*^^-r0t?ab^.o ie^^mmk (a) . &£mjmffin 

K (b) -e^^tt^rtE^Mo jE1R%Hmm (d) , £ J; tfLlVlM*6E (e) K*J»t 
^ffiflS^ftK^tto a. b. d£ £<7eTi3\ _t;# K «J»I, ^^WfflOo c) > f) 
^77(i, MRSJE (LIV1D4-M0) > LIVlrl^K (LIV1-M0) > & X <7Stat3M$£K (S 

tat3-M0) i^it^iatts^wti (c) *3 xzm®m* (f) £j«i-&o & 
epti^ ftn&wi-t&^m* fiKtin^f*^ (c) , ^j^w^wk^jm 

[0 4] a) *W.t^ilt5lT^^o b) -m) b^tte^^* V ^ (S) 
Eb£^1-0-r?&& o ^Ttfv«*;w±, MJlif^OiH-t) i9 ^*^> #fit^i±K£^1~o # 

»m^ora0-e^^.o o) -r) mmw-mmmK^mm^mmmm, (ft--, ^ 

[0 5] a) -d) il^^W^^^^'^^V ^9.9 Vif K^AL» 
*5JS (iffii, ^¥i:fi) £^1-0-C&&o LIVlD4MPS^;v^ij (a) . L 

IVl^;v*Vy&A (b) , STAT3^&;V* V yftA (c) , is iCFSnailWV* 1 ; y&x 

(d) o ^pj2, E«asiTewiff*isiF-*2be>fei-o e) -h) &mte&wz*Mmm 

ho MM (e) , UNl^)Vy r yy (f) , STAT3^&;V7 r > h (g) > & £ t/Snaill^ 
jV7r>f (h) o i) -p) #BE^j3tt^^JFJi^Pi b (6hpf) "CCDLIVl (i-1) 
^itFSnaill (m-p) co^it^^1-0-C-^ ^> o MM (is m) > LIVl^;V7r>h (j 
^ n) , STATS^e^^ 7 y h (k, o) ^ *3 J: ^Snai 7 r > h (K p) o i/^<bp 
O^N°^;V{±> IWIi^^to q) Snail«t±LIVlMtt£s E-*FA'J>7'n 
^-^-fg'tt^^t Lr*Lfc0-e*^.o ^7*57^ vy-x-USl RNA (1, 10^7^ 
(ilOOpg/E^ V->6~14) , v^XSnail RNA (l, lOf ^±100pg/HE^ V->2~ 

4, 9—11) , ^it^Vf fcli*7*?7-f y v-^Snaill^^*'; J (lOng/K^ 

5, 12-14) o r) EMT^j3&t&LIVl£: £ZfSnail<Dm<Dm^.i / tm<D^T)\s*7Flrmx~ 
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SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 
<120> EMT INDUCER 
<130> C1-A0325 
<160> 14 

<170> Patentln version 3.1 

<210> 1 

<211> 742 

<212> PRT 

<213> Danio rerio 

<400> 1 

Met Met Thr Phe Leu Cys Thr Arg Ser Gly Arg Arg Ala Ser Gly Val 
15 10 15 

Glu Cys Arg He Ala Ala Glu Arg Ala Tyr Phe Arg Val Arg Gly Leu 
20 25 30 

Pro Val Ala Asn Met He Gly Trp Trp Pro Arg Leu Cys Pro Val Met 
35 40 45 

Ser Leu Ala Leu Leu Trp Ala Cys Ser Val Gly Ala Gly Ser Asp Cys 
50 55 60 

Lys Ser Val Ala He Glu Thr Asp Ser Arg He Ala Glu Gin Thr Gin 
65 70 75 80 

Gin Arg His Leu Gin Ala Leu Phe Asp Lys Tyr Gly Gin Asn Gly Ser 
85 90 95 

He Ser Leu Glu Gly Leu Phe Asn Leu Leu Lys Gly Val Gly Leu Asp 
100 105 110 

Arg He Arg Lys Val Met Val His His Pro Gly Asn Ala His Asn His 
115 120 125 

Thr His Thr His Asp His Thr His Thr His Val Asp Lys Leu Thr Ala 
130 135 140 

His Thr His Pro Val Thr Thr Lys Lys Gly Asp Met Asp His Ser Val 
145 150 155 160 

Glu Lys Ser Asp Pro Val Pro Lys Ala Gin Pro Asp Pro Ala Ser Gly 
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165 170 175 

Lys Lys Ser Gin Ser Asp Ala His His Asn Leu Tyr Met Lys Met Asn 
180 185 190 

Gin Glu Ser Thr Thr Ala Leu Thr Thr Pro Ser Tyr Val Thr Arg Ser 
195 200 205 

Arg Arg Thr Asn Arg Ser Ala Asp Tyr Asp Phe Thr Gin Asp His Ala 
210 215 220 

Ser Phe Ser Pro Ser Gin Pro Asn Val Thr His Ser Asn His Thr His 
225 230 235 240 

His Asp Glu Asp Thr Pro Thr His Gin His Asp Asp His Asp Glu His 
245 250 255 

Glu His Ala Arg Ala Ser Leu Gly Cys Gin Asn Ala Ser Thr He Leu 
260 265 270 

Gin Thr His Gly Met Arg Lys Glu Ala Ser Leu Ser Val Lys Asp Phe 
275 280 285 

Ser Phe Leu Cys Pro Ala Leu Leu Met Gin He Asp Ser Lys Ser Cys 
290 295 300 

He Val His Glu Asp Glu Asp Glu His Ser Asp His Ser His His His 
305 310 315 320 

Lys His His His His His His Asp His Gin His Leu Gin His Pro His 
325 330 335 

Asn His Thr Asn Gly Arg Gly Gin Arg Asn Thr Pro Val Tyr He Ala 
340 345 350 

Trp Leu Gly Gly Phe Leu Ser He Thr Leu He Ser Leu Leu Ala Leu 
355 360 365 

Val Gly Val Val Leu He Pro Leu Met Asn Arg Val Cys Phe Asn Phe 
370 375 380 

Leu Leu Ser Phe Leu Val Ala Leu Ala Val Gly Thr Leu Ser Gly Asp 
385 390 395 400 

Ala Leu Leu His Leu He Pro His Ser Gin Gly His His His His Gly 
405 410 415 

His Ser Glu Glu His Ala Glu Glu Glu Asp Ser Leu Arg Pro Val Trp 
420 425 430 
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Thr Gly Leu Thr Ala Leu Ser Gly Val Tyr He Met Phe Leu He Glu 
435 440 445 

His Phe Leu Thr Leu Gly Lys Met Tyr Lys Asp Lys Asn Gin Lys Val 
450 455 460 

Gin Lys Arg Val Asp Leu Thr Thr Glu Val Leu Glu Ser Glu Lys Leu 
465 470 475 480 

Pro Ser Leu Glu Glu Asn Asp Val Lys He Glu Ala Ala Glu Thr Asn 
485 490 495 

Gly Gly Arg Ala Leu Ala Glu Glu Glu Glu Val Met Leu Gly Ala Glu 
500 505 510 

Leu Tyr Asn Asp He Asp Cys Glu Asn Lys Cys His Ser His Phe His 
515 520 525 

Asp Thr Val Gly Gin Ser Asp Glu Gin His His His His His Asp Tyr 
530 535 540 

His His He Leu His His His His Ser Gin Asn His His Pro His Thr 
545 550 555 560 

His Thr His Arg His Thr His Ser Tyr Ser Gin Gin His Phe Glu Gin 
565 570 575 

Ala Gly Val Ala Thr Leu Ala Trp Met Val He Met Gly Asp Gly Leu 
580 585 590 

His Asn Phe Ser Asp Gly Leu Ala He Gly Ala Ala Phe Thr Glu Gly 
595 600 605 

Leu Ser Ser Gly Leu Ser Thr Ser Val Ala Val Phe Cys His Glu Leu 
610 615 620 

Pro His Glu Leu Gly Asp Phe Ala Val Leu Leu Lys Ala Gly Met Ser 
625 630 635 640 

Val Arg Gin Ala Met Leu Tyr Asn Leu Leu Ser Ala Leu Met Gly Tyr 
645 650 655 

Leu Gly Met He He Gly He Leu He Gly His Tyr Ala Glu Asn Val 
660 665 670 

Ala Thr Trp He Phe Ala Leu Thr Ala Gly Leu Phe Met Tyr Val Ala 
675 680 685 

Leu Val Asp Met Val Pro Glu Met Leu His Asn Asp Ala Ser Glu Ala 
690 695 700 
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Gly Phe Ser His Tyr Gly Phe Phe Leu Leu Gin Asn Ala Gly He Leu 
705 710 715 720 

Leu Gly Phe Gly He Met Leu He He Ala Val Phe Glu Asp Arg He 
725 730 735 



Gin Leu Asp Leu Gly Tyr 
740 



<210> 2 

<211> 749 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Ala Arg Lys Leu Ser Val He Leu He Leu Thr Phe Ala Leu Ser 
15 10 15 

Val Thr Asn Pro Leu His Glu Leu Lys Ala Ala Ala Phe Pro Gin Thr 
20 25 30 

Thr Glu Lys He Ser Pro Asn Trp Glu Ser Gly He Asn Val Asp Leu 
35 40 45 

Ala He Ser Thr Arg Gin Tyr His Leu Gin Gin Leu Phe Tyr Arg Tyr 
50 55 60 

Gly Glu Asn Asn Ser Leu Ser Val Glu Gly Phe Arg Lys Leu Leu Gin 
65 70 75 80 

Asn He Gly He Asp Lys He Lys Arg He His He His His Asp His 
85 90 95 

Asp His His Ser Asp His Glu His His Ser Asp His Glu Arg His Ser 
100 105 110 

Asp His Glu His His Ser Asp His Glu His His Ser Asp His Asn His 
115 120 125 

Ala Ala Ser Gly Lys Asn Lys Arg Lys Ala Leu Cys Pro Asp His Asp 
130 135 140 

Ser Asp Ser Ser Gly Lys Asp Pro Arg Asn Ser Gin Gly Lys Gly Ala 
145 1 150 155 160 

His Arg Pro Glu His Ala Ser Gly Arg Arg Asn Val Lys Asp Ser Val 
165 170 175 
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Ser Ala Ser Glu Val Thr Ser Thr Val Tyr Asn Thr Val Ser Glu Gly 
180 185 190 

Thr His Phe Leu Glu Thr He Glu Thr Pro Arg Pro Gly Lys Leu Phe 
195 200 205 

Pro Lys Asp Val Ser Ser Ser Thr Pro Pro Ser Val Thr Ser Lys Ser 
210 215 220 

Arg Val Ser Arg Leu Ala Gly Arg Lys Thr Asn Glu Ser Val Ser Glu 
225 230 235 240 

Pro Arg Lys Gly Phe Met Tyr Ser Arg Asn Thr Asn Glu Asn Pro Gin 
245 250 255 

Glu Cys Phe Asn Ala Ser Lys Leu Leu Thr Ser His Gly Met Gly He 
260 265 270 

Gin Val Pro Leu Asn Ala Thr Glu Phe Asn Tyr Leu Cys Pro Ala He 
275 280 285 

He Asn Gin He Asp Ala Arg Ser Cys Leu He His Thr Ser Glu Lys 
290 295 300 

Lys Ala Glu He Pro Pro Lys Thr Tyr Ser Leu Gin He Ala Trp Val 
305 310 315 320 

Gly Gly Phe He Ala He Ser He He Ser Phe Leu Ser Leu Leu Gly 
325 330 335 

Val He Leu Val Pro Leu Met Asn Arg Val Phe Phe Lys Phe Leu Leu 
340 345 350 

Ser Phe Leu Val Ala Leu Ala Val Gly Thr Leu Ser Gly Asp Ala Phe 
355 360 365 

Leu His Leu Leu Pro His Ser His Ala Ser His His His Ser His Ser 
370 375 380 

His Glu Glu Pro Ala Met Glu Met Lys Arg Gly Pro Leu Phe Ser His 
385 390 395 400 

Leu Ser Ser Gin Asn He Glu Glu Ser Ala Tyr Phe Asp Ser Thr Trp 
405 410 415 

Lys Gly Leu Thr Ala Leu Gly Gly Leu Tyr Phe Met Phe Leu Val Glu 
420 425 430 

His Val Leu Thr Leu He Lys Gin Phe Lys Asp Lys Lys Lys Lys Asn 
435 440 445 
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Gin Lys Lys Pro Glu Asn Asp Asp Asp Val Glu He Lys Lys Gin Leu 
450 455 460 

Ser Lys Tyr Glu Ser Gin Leu Ser Thr Asn Glu Glu Lys Val Asp Thr 
465 470 475 480 

Asp Asp Arg Thr Glu Gly Tyr Leu Arg Ala Asp Ser Gin Glu Pro Ser 
485 490 495 

His Phe Asp Ser Gin Gin Pro Ala Val Leu Glu Glu Glu Glu Val Met 
500 505 510 

He Ala His Ala His Pro Gin Glu Val Tyr Asn Glu Tyr Val Pro Arg 
515 520 525 

Gly Cys Lys Asn Lys Cys His Ser His Phe His Asp Thr Leu Gly Gin 
530 " 535 540 

Ser Asp Asp Leu He His His His His Asp Tyr His His He Leu His 
545 550 555 560 

His His His His Gin Asn His His Pro His Ser His Ser Gin Arg Tyr 
565 570 575 

Ser Arg Glu Glu Leu Lys Asp Ala Gly Val Ala Thr Leu Ala Trp Met 
580 585 590 

Val He Met Gly Asp Gly Leu His Asn Phe Ser Asp Gly Leu Ala He 
595 600 605 

Gly Ala Ala Phe Thr Glu Gly Leu Ser Ser Gly Leu Ser Thr Ser Val 
610 615 620 

Ala Val Phe Cys His Glu Leu Pro His Glu Leu Gly Asp Phe Ala Val 
625 630 635 640 

Leu Leu Lys Ala Gly Met Thr Val Lys Gin Ala Val Leu Tyr Asn Ala 
645 650 655 

Leu Ser Ala Met Leu Ala Tyr Leu Gly Met Ala Thr Gly He Phe He 
660 665 670 

Gly His Tyr Ala Glu Asn Val Ser Met Trp He Phe Ala Leu Thr Ala 
675 680 685 

Gly Leu Phe Met Tyr Val Ala Leu Val Asp Met Val Pro Glu Met Leu 
690 695 700 

His Asn Asp Ala Ser Asp His Gly Cys Ser Arg Trp Gly Tyr Phe Phe 

ffifE# 2005-3012158 
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705 710 715 720 

Leu Gin Asn Ala Gly Met Leu Leu Gly Phe Gly He Met Leu Leu He 
725 730 735 

Ser He Phe Glu His Lys He Val Phe Arg He Asn Phe 
740 745 

<210> 3 
<211> 2229 
<212> DNA 
<213> Danio rerio 

<400> 3 

atgatgacgt ttctttgcac acggtctggt cgccgtgcta gtggtgtgga gtgcagaatc 60 
gccgctgaac gcgcttactt tcgagtgcgt ggactcccgg ttgccaatat gattggctgg 120 
tggccacgcc tctgcccagt gatgtcactg gcactgctgt gggcgtgttc agtgggggcg 180 
ggttcagact gcaaatctgt ggccattgag actgacagcc gcatagcaga acaaacacag 240 
cagcgtcacc tacaggctct gttcgacaag tatggccaga acggcagcat ctccctagaa 300 
ggcctcttca acctacttaa aggggtcggg cttgaccgca tccggaaagt gatggtgcat 
catcctggaa atgcccataa tcacacacac acgcatgatc acacacacac tcatgtggac 
aaactcacgg cgcacacaca tccggtcacc accaagaagg gagacatgga tcacagcgtg 



360 
420 
480 



gagaagagtg accctgtccc aaaagcacag ccagatcctg cctctgggaa gaaaagccag 540 

tcagatgcgc atcacaacct gtacatgaag atgaaccagg aatccaccac agctttgact 600 

acgccgtcat atgttaccag atcacggcgg accaatcgca gcgccgatta tgattttaca 660 

caggaccacg cctcctttag ccccagtcag cccaatgtga cacactcaaa ccacacccat 720 

catgatgagg acacgcccac acaccagcat gatgaccatg atgagcacga acatgcccgt 780 

gctagtttag ggtgtcaaaa tgcctccacg atcctgcaga cgcatggcat gagaaaggaa 840 

gcaagtctct cagttaagga cttcagtttc ctctgccctg ctcttctcat gcagattgat 900 

tccaagtctt gcatcgtgca tgaagacgag gacgagcatt cagatcattc ccatcatcac 960 

aaacaccacc accatcatca tgatcaccaa cacctgcagc atccacataa ccacaccaat 1020 



ggaagaggcc agaggaacac tccagtctac atcgcatggc ttggagggtt tctctccatc 



1080 
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actctgatca gtttgctggc gttggttggt gtggttttga tcccactcat gaacagagtt 1140 

tgcttcaact tcctgctgag cttcctggtg gcccttgcag tgggcactct gagcggagac 1200 

gctctcctcc acctcatacc acattctcag ggtcatcacc atcacggcca ctctgaagag 1260 

cacgctgaag aggaggactc ccttcgccct gtgtggaccg gactcacagc tctaagtgga 1320 

gtttacatca tgttcctcat cgaacacttc ctgacccttg gcaaaatgta caaagacaaa 1380 

aaccagaagg tgcagaagag ggttgatctc accacagaag ttttggagtc tgagaaactg 1440 

ccatcattag aagaaaatga tgtcaaaatt gaagctgctg aaacgaatgg tgggcgtgca 1500 

ctggcagagg aggaggaggt gatgttgggg gcggagctct acaacgacat agactgcgag 1560 

aacaaatgcc actcccactt ccatgacacg gtcggccaat cggatgagca gcatcatcat 1620 

catcacgact accaccacat actgcatcat caccactccc agaaccacca cccgcacaca 1680 

cacacgcaca gacacacaca ctcctactcg cagcagcact ttgagcaggc tggtgtggcc 1740 

acactcgcct ggatggtcat catgggagac ggactgcaca acttcagtga tggacttgcc 1800 

ataggggcgg ctttcacaga aggtttgtcc agtggtctta gtacctcagt cgctgtgttc 1860 

tgccatgagc ttcctcatga actcggtgat tttgccgtcc tactgaaagc cggtatgtca 1920 

gttcgacagg ccatgctgta taatctgctg tcagcactga tgggatatct gggcatgatc 1980 

atcgggattc tcatcggaca ttatgctgaa aatgttgcca catggatctt tgctctcaca 2040 

gctgggttat tcatgtacgt cgcgctcgtg gacatggtac ctgagatgct gcacaatgac 2100 

gcgagcgaag caggtttcag tcactacggc ttcttcctcc tgcagaacgc tgggatactc 2160 

ctaggcttcg gcatcatgct tatcattgct gtctttgagg acaggatcca actggactta 2220 

ggttactga 2229 

<210> 4 

<211> 2744 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ctcgtgccga attcggcacg agaccgcgtg ttcgcgcctg gtagagattt ctcgaagaca 60 
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2 2 






ccagtgggcc 


cgtgtggaac 


caaacctgcg cgcgtggccg 


ggccgtggga 


caacgaggcc 


120 


gcggagacga 


aggcgcaatg 


gcgaggaagt tatctgtaat 


cttgatcctg 


acctttgccc 


180 


tctctgtcac 


aaatcccctt 


catgaactaa aagcagctgc 


tttcccccag 


accactgaga 


240 


aaattagtcc 


gaattgggaa 


tctggcatta atgttgactt 


ggcaatttcc 


acacggcaat 


300 


atcatctaca 


acagcttttc 


taccgctatg gagaaaataa 


ttctttgtca 


gttgaagggt 


360 


tcagaaaatt 


acttcaaaat 


ataggcatag ataagattaa 


aagaatccat 


atacaccatg 


420 


accacgacca 


tcactcagac 


cacgagcatc actcagacca 


tgagcgtcac 


tcagaccatg 


480 


agcatcactc 


agaccacgag 


catcactctg accataatca 


tgctgcttct 


ggtaaaaata 


540 


agcgaaaagc 


tctttgccca 


gaccatgact cagatagttc 


aggtaaagat 


cctagaaaca 


600 


gccaggggaa 


aggagctcac 


cgaccagaac atgccagtgg 


tagaaggaat 


gtcaaggaca 


660 


gtgttagtgc 


tagtgaagtg 


acctcaactg tgtacaacac 


tgtctctgaa 


ggaactcact 


720 


ttctagagac 


aatagagact 


ccaagacctg gaaaactctt 


ccccaaagat 


gtaagcagct 


780 


ccactccacc 


cagtgtcaca 


tcaaagagcc gggtgagccg 


gctggctggt 


aggaaaacaa 


840 


atgaatctgt 


gagtgagccc 


cgaaaaggct ttatgtattc 


cagaaacaca 


aatgaaaatc 


900 


ctcaggagtg 


tttcaatgca 


tcaaagctac tgacatctca 


tggcatgggc 


atccaggttc 


960 


cgctgaatgc 


aacagagttc 


aactatctct gtccagccat 


catcaaccaa 


attgatgcta 


1020 


gatcttgtct 


gattcataca 


agtgaaaaga aggctgaaat 


ccctccaaag 


acctattcat 


1080 


tacaaatagc 


ctgggttggt 


ggttttatag ccatttccat 


catcagtttc 


ctgtctctgc 


1140 


tgggggttat 


cttagtgcct 


ctcatgaatc gggtgttttt 


caaatttctc 


ctgagtttcc 


1200 


ttgtggcact 


ggccgttggg 


actttgagtg gtgatgcttt 


tttacacctt 


cttccacatt 


1260 


ctcatgcaag 


tcaccaccat 


agtcatagcc atgaagaacc 


agcaatggaa 


atgaaaagag 


1320 


gaccactttt 


cagtcatctg 


tcttctcaaa acatagaaga 


aagtgcctat 


tttgattcca 


1380 


cgtggaaggg 


tctaacagct 


ctaggaggcc tgtatttcat 


gtttcttgtt 


gaacatgtcc 


1440 


tcacattgat 


caaacaattt 


aaagataaga agaaaaagaa 


tcagaagaaa 


cctgaaaatg 


1500 


atgatgatgt 


ggagattaag 


aagcagttgt ccaagtatga 


atctcaactt 


tcaacaaatg 


1560 
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aggagaaagt agatacagat gatcgaactg aaggctattt acgagcagac tcacaagagc 1620 

cctcccactt tgattctcag cagcctgcag tcttggaaga agaagaggtc atgatagctc 1680 

atgctcatcc acaggaagtc tacaatgaat atgtacccag agggtgcaag aataaatgcc 1740 

attcacattt ccacgataca ctcggccagt cagacgatct cattcaccac catcatgact 1800 

accatcatat tctccatcat caccaccacc aaaaccacca tcctcacagt cacagccagc 1860 

gctactctcg ggaggagctg aaagatgccg gcgtcgccac tttggcctgg atggtgataa 1920 

tgggtgatgg cctgcacaat ttcagcgatg gcctagcaat tggtgctgct tttactgaag 1980 

gcttatcaag tggtttaagt acttctgttg ctgtgttctg tcatgagttg cctcatgaat 2040 

taggtgactt tgctgttcta ctaaaggctg gcatgaccgt taagcaggct gtcctttata 2100 

atgcattgtc agccatgctg gcgtatcttg gaatggcaac aggaattttc attggtcatt 2160 

atgctgaaaa tgtttctatg tggatatttg cacttactgc tggcttattc atgtatgttg 2220 

ctctggttga tatggtacct gaaatgctgc acaatgatgc tagtgaccat ggatgtagcc 2280 

gctgggggta tttcttttta cagaatgctg ggatgctttt gggttttgga attatgttac 2340 

ttatttccat atttgaacat aaaatcgtgt ttcgtataaa tttctagtta aggtttaaat 2400 

gctagagtag cttaaaaagt tgtcatagtt tcagtaggtc atagggagat gagtttgtat 2460 

gctgtactat gcagcgttta aagttagtgg gttttgtgat ttttgtattg aatattgctg 2520 

tctgttacaa agtcagttaa aggtacgttt taatatttaa gttattctat cttggagata 2580 

aaatctgtat gtgcaattca ccggtattac cagtttatta tgtaaacaag agatttggca 2640 

tgacatgttc tgtatgtttc agggaaaaat gtctttaatg ctttttcaag aactaacaca 2700 

gttattccta tactggattt taggtctctg aagaactgct ggtg 2744 

<210> 5 
<211> 25 
<212> DNA 
<213> Artificial 

<220> 

<223> ant i sense sequence 
<400> 5 
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cggaaacagc gcgagtgtct tttgt 



<210> 6 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 6 

accgtgtgca aagaaacgtc atcat 



<210> 7 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 7 

cgcaaaaagc gagagtgtat tatgt 



<210> 8 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 8 

acggtctgca aacaaacgtg atgat 



<210> 9 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 9 

ctcaaggttt cagataaatc gtcct 
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<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 10 

gccatgttga ccccttaatg tgtcg 



<210> 11 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 11 

ctctaggatt cagataaaac gtgct 



<210> 12 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 12 

gccttgtaga ccccttaaag tgacg 



<210> 13 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 13 

gtccactcca gt tact t tea gggat 



<210> 14 
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<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> ant i sense sequence 

<400> 14 

catgctgaac tctgaagttg ate 
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